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This paper comparé§ pWovsets of atmospheric vertical temperature profiles
produced from NOAA-7 radiance measureménté ﬁéing-two different methods.
The first retrievél téchnique (Here after referfed to as Rl) uses eigenvectors
of cbvariapce‘matrices of ;§diéné¢,Vtempetature,’and water vapor mixing
ratio to estiﬁate:cloﬁd—frée‘énfrared'séundingf?radianceS'and Vertical;ﬁem—
perature profiles from inf;afed and»microwave spectrometer observations
(Smith and Wbolf, 1976);k This tgchﬁique is currently used by NESDIS to
prodﬁce'a'global set of étmospheric temperaturé profiles twice daily on an
operational basis. The othef retrieval teqhnique'(hencefortﬁ called R2)
employs an iterative inverse solution of the radiafive transfer equatibn.
This techniéue requires an initial estimate of the temperature and moisture
profiles, usually obtained from an NMC forecast (Smith, 1970; Smith and
Woolf,“l981). One”potentiai'advantage of this latter method, is that the
individual soundiﬁgs chosen for processing may be selected by a human being
through the use of a McIDAS terminal. An operator of such a terminal can
carefully edit the infrared and microwaﬁe data to be processed by viewing
the data on a television console. The opérator can also cause geographically
-proximate soundings of his choice tovbe spatially averaged before they are
brocessed into temperafure profiles. It should be noted that, while a con-.
siderable amount of man—mﬁchine interactién was qsed in order to produce the
edited sounding séts reported on here, CIMSS has, in the past yeaf,‘ sub-
sﬁantially éutomated the entire editing process. Such a spatially averaged
sounding, called a soﬁnding field of view, or SFOV, should be free of unre-
presentative radiance information éaused by soundings through low clouds, or
over Snow cover, oOr unusual.terrain,‘etc. since the operator can exclude
these from the averagé (Smith, et al., 1978). 0f course, such spatial averag-

ing reduces the horizontal resolution of the data. The set of soundings



described in this‘paper, onsthe other hand, was;édited not by averaging, but

by allowing’many moreisoﬁndiﬁgS'to be'includgd over the same geogfaphical

area than are permitfed‘iﬁ the operaﬁioqally pchessed‘data witﬁ ﬁethod R1
(Figure‘l). Might this éréaﬁer dénsity ofipoiar;ofbiter data be an improvement
over'the current datatdenSity,’especially'6ver the oceans? This study was

undertaken to at least begin to'addreés_this question,

PROCEDURE

In order to simulate oceanic conditions5'cenpral Canada in the autumn
_was chosen as the study area. Thisﬂ%eg?bn not only qontains some radiosonde
statioﬁs té provide "truthT daté ;gainst which to compafe both types of
soundings, butkalso, the analyséé and thefefore fhé 12-hour forecasts used
for the initial estimate in.brocéssing the test soundings; are less likely
to be affectea by NOAA-7 data from.previéuSidata.;ssimilation cycles. Thus,
comparisons betweén operationally_proceééed’NOAAr7 souﬁdings and NOAA-7 test
soundings stand a better ch;ﬁce of beiﬁg unbiased.than they might be if this
study were conducted over, say, thé ﬁ.S. Soundings for three cases were
evéluated. The Cooperativé‘Institute,for;MEteQrological Satellite Studiésa
(CIMSS) preparéd the experimental éounding sets;  For each case, NOAA-7
radiances over'Canada were available for two comsecutive orbits over Canada
occurring roughly between 0800 GMT and 1100 GMT. NESDIS' operational process—
ing not only used method Rl to retrieve temperature profiles, but also,
operational constraints require that the‘data be thinned to a resolution of
about 300 km (Figures 1-3)., The same complete set of original rédiance data
was also aQailable to CIMSS at the University oFyWisconsin. Whiie they used
retrieval method R2, they also applied human editing of the entire set of
unthipned;soundings overFCanéda, Shelter temperatures were used in the

retrieval proceSs to simulate sea surface temperatures. The resulting set
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of soundings has two-to-three times fhe density of the operationally»procéssed
sounding set (Figures 4—6).’ Approximately 100 soundings_of each type (test
and operational) were available fqr each case. These soundings were compared
with each“other by collocating both sets of sateliite soundings with radiosondes
having low ground heights and intercomparing satellite-minus-raob differences
for both sets of soundings. The collocation method involved interpolating

" nearby satellite soundings to the locations of radiosonde stations using an
inverse distance weighting scheme. The interpolation procedure requires

that satellite observations be distributed reasonably uniformly in four
quadrants around the raob site rather than to one side or the other. The
maximum distance from a RAOB that data were sought for collocation (scan

radius) was 300 km.

RESULTS

The collocation ﬁethod described earlier produced from 10 to 16 distance~
weighted mean soundings or collocated soundings, at radiosonde sites on tﬁe 3
dates. The results of this procedure are contained in Appendix 1, which
contains tables of both the collocation-sounding thicknesses and the sateilite-
raob differences., These latter differences were also plotted on polar stereo-
_graphic maps along with thicknessvéontours from the appropriate LFM analysis
(Appendik.Z).. In order to summérizé thé overall results for the three cases,
all the satellit raog‘differe#bes‘weﬁe‘gveraged, andvplofted, alongfthe rms and
standard deviétién forPthe saﬁbigf'aé éhown in ‘Figure 7.

.In'Figures 7a, tﬁéLSeptembér 5 éaée, thickness, relative to 1000 mb,
from the:éperation31.éoﬁndingsféompére_%élljﬁifh'radiosonde thicknessés,
though fheistandard dév;étion.reaches 6Q mé£ers at 300 mb, equivalent to a
differénce of -1.5K over ‘the 1000-300 mb layer. The«tést soundings produce

thicknesses which are colder than those from the radiosondes by 10 meters at
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low levels and‘uﬁ,;o 40—50;$ifefe‘et“300&mb(eQuivalene to aﬁéut -1.0K biae
over the 1000-300 mb layer)fp;itefn”is also seen in the:heﬁt two cases,
‘Figures'Zbdand 7c.k In figure 7b;'heWevef,zthe University of Wisconsin test
sOunding‘thieknesses improﬁe upon those'ffod ;he operational_retiievals, but
only above SOOrmb, while in’Figuee 7c,'fhe'test thicknesses are much‘too
cold et middleilevels, and prbducetdegraded_resqlts in~comparison with the
: eomﬁetitien. | | | |

While the fﬁree cases examined. encompass a wide variety of flow patterns,

h ;‘_ the small ﬁumber‘of cases limits the'value of

relaﬁing these flow pattern differences to the results of Figure 7.and Appendix
1. Some similafities and-differencee among all three cases are worth noting
though. The tesf éoundings all bear”a cold bias, especially between 500 and
200 mb. The operational cases on the other hand, show no preference for warm
or cold Bias‘ih low to middle ie;els; but are biased above aBout 250 mb by:
- about +0.5K. The profilee of standard deviation of the~samplee are similaf
in both the,tesﬁ.and~operational sedndings but the‘tese soundings show a
‘ .generaily lower'standard‘deviation, iﬁplying that theykposeess slightly

SVgreater consistency than the operational sounding sets.

SUMMARY -AND CONCLUSIONS

"eA:techniquekfer acquiring vertical ;emperafure profiles from polar-
_ orbiter radiances Based.on the itefative inversion of the radiative transfer
. equation (Smith, 1970; Smith and Woolf, 1981) has been examined as a possible
tool for pfoducing high density soundings sets over the océans. Three sets -
of. such soundings over-Cenada along with soundings produced operationally
were each trensformed into sets of‘composife soundings -at radiosonde sites,
making direct comparison of both sounding methods with radiosonde observations

possible. The test soundings bear an overall bias of -1.0K to -1.5K over the



~1000-250 mb layér. The operatioﬁal spundings show only a sﬁall bias of about
. +0.5K above 200 mb. The accuracy df the test soundings, as measured by
édmparisons with raobs, exceeded‘that of the operationai soundings in one
case (September 13, 1981) above 500 ﬁﬁ.»yThe remaining two sets of test sound—
'ings.werefless accuréte,than the operational‘soundings. |

It -is not possible, based-upbﬁjsuch a small sample of cases, torjudge
thether-the sounding techhiqué teSted would improve upon the method now used
in those:regjons.; This experimégt‘implies that thevnew technique would

gonsisténtiy'producé.éold?biéééa sdundings, which would not be desirable.
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Appendix 1

Soundings at locations of RAOBS formed by collation and weighted
averaging of surrounding operational or test soundings



65 SeP 1H¢!

ZRATION AL CASE DATE(LABEL)= TLlHRuS~n FB8F1FOF9 FUFS5FIF2 FOFOFOFO WASHINGTON-D NUMBER REPORTS= 16
SNUGR 1 683 N/ 3143 SNDGs 2 23.5 N/1l14.1 SNEG# 3 53.2 N/ 70.9 SNDGH 4 5L.3 N/ 80.6
P(Mb) THLCKNESS (M) SAT—-RAuUB PIMDB) LEICKNE SS (M) SAT-RAO8  P(NMB) THICKNESS (M) SAT-RAOB P{MBI} THICKNESS (M) SAT-R AOB
1000, 0.y (VY] JEVEHIVIN V.0 g0 100¢C. 0.0 0.0 1000. 0o 0.0
€50, L254..7 Lo 7 850 Li4wsT ~7.3 BS5C.. 1344, 4 -12.6 850Q.. 1352.2 9.2
100, 2806 ,% 3.1 100 291042 -1l.8 700G 29173 -25.7 F00 o 2933.1 15.1
500, 5334,4 1744 500, 22Ud.? 443 5CCa 554743 -20.7 5007 557243 19.3
400, 693 & 244 b 40U~ (12641 —8.9 40C. 720542 -22.8 400. 7234 .6 1l.6
300. 4898.1 4le L 300, 9.LU55 -9.5 30C. 9233.6 -34.2 300. 9266, ¥ 13.1
250, 1ut33.0 4040 50U luated3 G 25C 10460, -31.1 250, 10499.8B 1648
200. LLE34 .S 2749 200, LlTa6.3 3r.3 20Q. 11935.8 -2.2 200. 1196 7.5 4446
15C. 1356144 1404 £50 . 13633.0 2800 150, A3790.7 32.7T 1504 13820.0 57.0
0. 1625546 ls.6 100. to2ou.2 2543 EGC,. 16363.9 35.9 100.. 16386.6 6346
SMOGH 5 58.1 N/ 638.4 SnNDL# o sB.4 NI 7841 SnDe# T 63,8 N/ 68,5 SNDG# 8 58.8 N7 94.1
P{MB) Trl€ KNESS M) SAT—KkAuy  P{MB) T CKNE SSEMY SAT-RAUE  P(ME) ~THECKNESS (M) SAT-RAOB PIMB) THECKNESS(M).  SAT-RADS
1C¢00. el tuQ. 0.0 1000
£5.0. el b5 246 B850 .
A00.. 1.2 109G 18.5 T00 .
500 « Le3 50U . T79.6 500,
U, Ualb @00 112.9 4004,
300 -Z+5 200 118.9 300
250 2Lel 250 11E.9 250 .«
FA I 34,3 200 ik 92 .0 200
150 17.5 LS50 13 537 150
100 19.0 PRV Tolouvd 37.3 L0V
ShOG# 9 b4 4.2 NI B34 StbG# L0 0%l N/105.1 SNDG# LI &4e3. N/ 96.0 SNOG# 12 60,0 NALELL S
P{+bl Tl KN S50 ) SAL-RAws  PEHG} THLCKNESSTMT SAT-RACE PiLMEY THECGKNESSI M) SAT-PA0B PEMBY  THITKNESS{M) SAT-RADB:
LCOY . Qe U0 LOCC. s 0.0 100G
850, -10e3 L2949 B850.. Y -5 =75 B50.
100, ~1ind 23004 TCC 2 T -14.,% T00.
£49. Tu. g 5307..9 SGCa 52974 =546 500«
400, 28,7 o8l T 4L Ce 68105 T+5 400
2048, 301 ba3Ftal 300w &40L1.8 288 300 .
250, 33.3 L0u59«9" 250, 10017 .0 34,0 2504 §
200 1.1 Lisele9 26C . 1E5G1.3 8.3 200+ Ik
150. —l4ae4 13494, E5€C. 134207 -2.3 150, 13501.1 -
100w —20.e1 1620545 1:0:Ce 167854 24 E00.. Y6166.6 -
§ i 13 486 v 934 SivDuR b w08 NALT0LT SNOG# 15 4Bee N/106.6 SNDG#- 167"~ 4T o5 N7Z1L L&
L P thgd FHLELKNE $S4 M) SAT—RAup  Pi{MB) THICKNESSEMY  -SAT-RAGB P(MBYE  THECKNESS(M) SAT-PABQR PEMB)  THICKNESS(M}F  SAT-RADE:
1C00. d.¢ RV 1w 0. Uaed I6CC. 0 00 000 ’ 00°
850 1367.7 4.7 85U 138445 850, L387.1 -17.9 850. =324
200, 29€3 .3 4.3 £00.. 29% %0 1. A0 Lo 3002.9 -24.1 T00. -37.4
S00. 5617 & T4 ot 400 586945 200 5663.4 -23.6 500, -34.4
40 g (286.3 1543 +QU- 133940 400, 7332.1 -24.9 400. . -38.%
300. 9322.8 1948 30U 3T TS 30C., 9363.7 ~43,3% 300-. —-40.5
250, 10552,3 393 250 Luoal4e T 25GC. £EG586. 7 -40.3. 250. -39.%
200, 12011.5 5549 <00, 12Us8eT 2CCe 12038.4 -18.6 200+ —4.40
15u. 1585 4.0 6leu 150, L363T.5 150, 13882.4 1544 150~ 4 9.9
10U £0408.0 GG . 16453.4 6.4 100, 16405.8 2T .8

5540 eI N Lo4h 343




05 SEP 19|

‘. PSIR-10 CASE DATE(LABEL)= TIROS-N F8FLFOF9 FOFSFOF6 00000000 WASHINGTONUW NUMBER REPORTS= 14
SNDG# L 50,2 N/119.3 SNDG# 2 53.5 N/114.1 SNOG# 3 53.2 N/ 70.9 SNOGE 4 51¢3 N/ 80046
P{MB)  THICKNESS(M)  SAT-RAOB P(MB) THICKNCSS(M) SAT-RAUB P(MB} THICKNESS(M)  SAT-RAOS P(MB} THICKNESS{M)  SAT-RAOB
10004 0.0 0.0 1000, 0.0 1000 0.0 0.0 1000+ 040
850.. 133845 -1745 85(), 1338.7 8504 135645 -0 5 850, Bel
700a 285142 -29.8 7004 2890 .4 700+ 2940.0 -3.0 700.. 3.8
| 500, 547040 -%8.0 5004 5464,7 500. 55696 .6 5004 -18.2
400 709147 -66.3 400 708003 400, 722241 -5.3 . ~42.4
300, 90775 -70:5 300, 9052.9 300, 9245,0 -23.0 3004 -564 4
-250. 1028544 6246 250, 1024300 250 1047144 T 250. —60e T
260, 1173839 -3531 300 116914 2300 11933.0 -5.0 280, —33.8
150, 1360446 -23.5 150, 1355743 150, 1378241 2427 150+ -13.3
100, 162237 4.3 100 161985 100+ 16349.6 21.9 1004 9.7
s 58.4 N/ 78.1 SNDG# 6 6348 NF 6845 SNOGH 7 58.8 N/ 94el SNDG# 8  64e2 N/ B34
THICKNESS(M)  SAT-RAOB P&MBL  THICKNESS(M)  SAT-RAOB. “P(MBE THICKNESS{M)}  SAT-RAOS PIMBF THICKNESS(M¥ SAT-RAOS
1000 0.0 1000, 1000k 0.0 . 0
| 850, ~2e0 B504 8500 1321e4 9
| To0. ~7.9 0. 004 2863.1
500 ~10e7 500w 500, 5426.4 8
&D0a -i7+1 %00 400 7035. 8 2z
3804 -20.3 300, 3004 90001 2
250, =5.3 350+ 250 191942 _399%a 19, 3-
i i3 1907 200 - 13532 1293k 522
50 . - ‘. 150 . 13455.% —-25: 6
100. 379 0 100+ 15183.7 1615725 3.5
SNOG# 9 9.1 NAIOS.T SNOGE B 64=3 NE 96.0 ‘SNDG# 11 60.0 NATE.9 SNDG# 1Z  48:2 N/LOGwb.
PEMBL  THLCKNESS (M3 ‘PAMBE THIGKNESSTMI)  SAT-RAQE: THICKNESStM}  SAT-RADB P(MB) THICKNESS{MF SAT-RADE
1000, 0.0 100 0.0 Tl 1000 :
850 127541 850, 1308%1 -11.5 850,
700+ 376920 700w 284040 -27.0: T00..
530, 526246 500, 5384.7 -21.3 500
400 683805 400 . 698147 -24.3 %004
300+ 878446 3004 8930.7 25,3 300
| 250. 100006 252, 10111.4 ~1Be% 2500
200, 115i2%8 Zoo: i 1156504 06 200
150. 13468+ 4 150 I13401.9 13253, 8 TeB 150..
100+ 16185.5 100, oll4.6 1612642 2002 100.
NS 13 4745 N/L1144 SNDG# 1% 4Ta6 NIELT=S
PIMBF  THICKNESS{MJ) = SAT-RAOB  P{MB}
1000, 0eQ 0.0 LOO0.
B5G. 1361.8 ~56 02 B50.
704 255640 ~56.44) 09,
500, 5562.2 -55.8 500,
5004 124507 ~86.23 5005 ;
300, 9254.5 ~73.5 a0,
250, 1047244 -75.6 2504
200. 1162645 -41.5 200,
50, 137775 -3001 1504
100, 1636646 -i1.% 100,




(3 SEP 948\

é |

OPERATIONAL  cASE DATE(LABELI= TIROS-N FBFLFOF9 FLF3FLF2 FOFOFOFO WASHINGTGN-D NUMBER REPORTS= 12
SNDG# L 6848 N/ 8la3 SNDG# 2 53.5 N/1l4.l SNOG# 3 51..3: N/ 80.6 SNDGH# 4 53.8 N/ 89.9 |
PIMB)  THITKNESS(M}  SAT-RAOB P(MB)  THICKNESS{M}  SAT-RADB PI(MB) THICKNESS(MI  SAT-RAGB P{MBF THICKNESS(M}  SAT-RAOS |
1004 Lo 0.0 0.0 10094 00 00 Y : .00 :
8504 1226°5 225, 8504 12444 8 1998 13497 198 1998 1333 ey
100. 257748 26.8 700. 2919, F00e ; 24,2 700. 2B8: 19.1
500, 5458.9 i5.9° - 500. 5513.1 500, 42,8 500, 5453, 3643
400, 707908 168 400, T147e 400, 39.4 400,- 7072 55,3
P 300, 305644 13.4 300. 9145.: 300, 20.6 300. 8054 47.7
250, 10262.6 906 250. 10359.2 2504 2541 250, 1022 ale3
200, IL718.7 T 200, 11809.3 200. 3Te2 200. 11752, 65.9 |
1z0. 13571 .9 9 139¢ 13€58.8 Is0. 25,9 1504 1363 60.8
1dos 16152.1 59.1 . 16242.9 190, 23.5 ¥00. 16268 5140
SNDG# 5 6328 NI 68s5: SNOG# 6 €9e% NSTO5.1 SKOG# T  -6%43 N/ 960 SNDGE 8 -60.0-N/TEL.S
[ PAMBE THICKNESS{M¥  SAT=RAGB- P(MB)  THICKNESS:AME  SAT-RAGE PUMBYL  THICKNESSEMI  SAT-RAOB PAMBE  THICKNESSEM)-  SAT-RAGS
OO 10 y : -
8504 1333.0 893: 219 1988:
T00a. 2.890%.0 700. “FO 0
500, 54 500. .
400 z 400. 4002
300, 9 300. 7 300
250+ 103 250 CT6at 25C-
200+ 1 200, 1528.3 200
150.- BELT 159, 3%08.8 150%
190.- 162 100. 166648 100 |
SNOGH 9 48e6 NE9Foles SNDG# L0°  48.2 N/106.& SKBGE Tk 4T.5 NZLLL.4%- SNDG# 12  4Te6-N£1LT-5. :
THICKNESSTM¥  SAT-RAOE - P{MB)  THICKNESSEM}  SAT-=RACE P-(MBI  THICKNESSEMK ¢ THICKNESSEM:  SAT-RAGS |
1909 : : Q|
850+ 120 Hie
100, 700 -3G.5.
500. 500 =57« !
%00. %90, -59. ;
300+ 300 7 o
250. 250 ~15. :
150 a2 Lo
4 . S e {
- 100. 100. 3
( _
S, WSt CASE DATE{LABELI= TIROS-N F8F1FOF9 FIF3FOF6 00000000 WASHINGTONUW NUMBER REPORTS= 10
| SNDGH 1 €848 N/ 81,3 SNDGH 2 53.5 N/Il4.1 SNDGE 3 53.2 N/ 70.9 - SNDGH 4 51.3 N/ 89.6
P(MB)  THICKNESS{M)  SAT-RAOB P(MB)  THICKNESSEM)  SAT-RAOB PIMBI  THICKNESS(M)  SAT-RAGB P(MBF  THICKNESS(M)  SAT-RAUS
| 1000 0.0 0.0 1000. 0.0 1000 0.0 1000 0.0 0.0
» “850. L1317.6 13.6. 850+ 1325.9 850 ~Téetd 850 1328.0 -2.0
700. 2860.1 3.1 700. 2871B.7 700« -22.7 700. 2877.2 ~7+8
509, 54331 9.9 54, 546729 530, -15.2 5004 5459.7 4ol
400. 70%9.8 -13.2 400, 7097.0- 400. -10.2 400.. 7085.7 0.7
300. G024 o7 -18.3 300. 908726 300 10e2 3000 998242 ~L2e8
250. 16223+5 0.5 250, 1029349 2504 8.1 250, 10307.2 ~7.8
26 1388 3323 129 133 fiioe 22 B B 133
.- - L 3 L] - - .. 2 - LA -
1bo. 151643 31.3 100. 16185.2 100 %6.5 100. 16301.4 16.4
SNOGH S - 53.8 N/ 89.9 SNDGH# & 5440 N£LOL.E SNOGR T - B5B.U N 6B SNDG# -8  63e8 N/ 68.5 -
PIMB)  THICKNESSEMY  SAT-RAOB PUMB}  THICKNESS(CME.  SAT-RAQB PMB)}  THICKNESSAM}  SAT-RAOB P(MBE THICKNESSIML  SAT-RAGEH
IO, ket B0 I 0.Q 1000 Gl Qa0 1000« 0.9
8505 FETE ot ~1%% 8500 : 8504 31 Pod ‘8500 13153
T00. 2 -8.1 7904 : 700 12.8 700 2857,
5005 54224 5.4 500, 5004 500 5427,
400 Fo4le3 2%.3 %00. 9 400 %00+ 70440
300.- 90302 23.2 300 300, 300 90204
250a 102514 34,4 250, -22.6. 250% 250, 10221
200. 1175020 43,0 289. 220+ 280, 11674.
L300 1361846 41.6 150, 1504 150 13545
100. 16247 0" 300 180. 109 1D0. 16176
NOG#H 9 6941 N£LOSe1 SNDG# 10 6060 MLTFTLS

PAMEY THICKNESSAM) SAT-RAOB  P(MB) THICKNESS{M)-  SAT-RADB

0.0 1000. 0.l Dol
-12.7 850, 1308, ~2Baik
-32.7 700, 282047 —46.3
-43.7 500, 535645 48,5
-30,9 Gy, 655048 -3Ge 2
-24,2 300, 00,5 ~4.5
-10.4 2504 G895 ~5.5
“l.4 200, 11543,7 ~11:3
~7.3 EN 13433.7 -11.3 .
-2:3 100, 16C32.5 -22.5 e



o1 ocT 981

:Q?E'R%TQ!A@# & CASE DATF(LABEL)= TIRGS-N FSFLFLFO FOFLFIF2 FOFOFOFG WASHINGTON-D NUMBER REPORTS= 11
}s»ncs# 1 €848 N/ 8l.3 SNDGHE 2 53,5 N/1L4elk SNOG# 3 5400 N/LOLel - SNDGE 4 58.4 N/ 78.1
|PAMBY  THECKNESS(M}  SAT-RADB P(MB)  THICKNESS (M} SAT~RAOB PiMB)  THICKNESSCME SAT-RAGE PIMB)  THICKNESS(MI ‘SAT-RACSB
! 7 :
11000, 0.0 0.0 1000 delr. 0.9 1000, ¥ 1009 Ve Ne@.
| “850: 129205 ~1.5 -850 135534 T4 850, 1225:% B850 130022 1425
700. 2805, ~4.3 700+ 2935.7 15,3 700,. 286442 700, 2824.2 23..2
| 500 5313.0 ~3.0 500% 5550, 1 ~31.3 500. 5428.0 500, 5355,G 22.9
400, 5884 -2.0 %00a 72048 5642 400 7033.8 400, 6554642 13.2
I 300. LY EM -32 04 300. 920445 ~3¢€.5 300.. 893 300, 8889.7 9%
| 250, 9963,2 -~ -23.8 250, - 10408.1 -102. 9 250. 19La 7504 10080.5 37.5
200. 11438, 4 ~19.& 200 11639.6 ~Ble% 200. 1161 200.. 1151646 3.8
I, 504 13305.2 -70.5 150, 13685.0 144 150. 1345 150, 1337447 61,7
| 100 15%841.0 5.0 100s- 1822240 " 51. 100+ 1606 100+ 15599.5 4645
1
|SNOGE S 63e 8 N£ £8.5 SNDGE 6 5808 N/ S4a% SROGE 7 64,2 Nt B3.4. SNOG# B 6%l NLIOSad
[PEMBY  THECKNESS &M} SAT-RAGB- PAMB) - THICKNESSEM)  SAT-RADS - PA{MB)  TFRICKNESSOMF  SAT-RAGE PEMBEL  THICKNESS(ME  SAT-RADS
!1000. Tl 100, Dol EOU0. 1000
| 830, bol B850+ 1201.8 850, 850,
700 23.1 7004 2B1te2 720 700 ‘
| 500. 3823 500a- 533646. 500, 5d(. |
400 2641 400, 60984 B0, %00, ;
| 300. T8 300, 8817wl 300 300. I
250 31,5 250, 10000w6- 250, 2505 -;
280 5929 200. 11434.6 200, 200a i
l 150. b1.u% 150. 13299, k 150, 150, 13227 !
| 108, 4749 1an. 15927.7 a. 100 1585641 [
NDSH S Ehe 5 N7 9Gall SNDGH 18 600 NALIT S SNDG# LI 4842 NZLOAe6 '
i |
[PEMBE  THTGKNESSAMI  SAT—PADB: PAMBJ  THICKNESSIM) - SAT-RADB P(MB} = THIGKNESSIM:  SATSRAGE- f
10904 F.0 , 100G el T !
850 <2 : ' 850, 134Ea2: -5, 8 |
4.8 . 2.2 B8 7004, 2921 .7 ~14.43 |
3 %8 - ; 500 3538.4 4046 |
400. 7177.2 1. '
300. _Giag.ad o L] !
250 103743 Be
200, 118098 /
150, F3538.5 J
B 57T RIS V-3 11 CRA :
wWh e, CASE DATE(LABEL)= TIRCS-N F8FLFIF0 FOFLFOF6 00000000 WASHINGTONUW NUMBER REPORTS= 12 ' i
1 68.E N/ 81.3 SNDG= 2 51.3 N/ 80.6 © sNDG= .37 53.B N/ 89.9 T SNDGS 4 54,0 NZ1OT1 )Y ;
TEICKNESSCR)  SAT-RAGE P(MBF  THICKNESS{N}  SAT-RAGB. P(MBF THICKNESSYIMY  SAT-RAOE PIMBl  THICKNESS(M)  SAT-RADB|
0. 0.0 1¢00. - £.0 D0 1000. 0.0 0.0 EQO00. 0.0 el
128843 ~5.7 £50. 1302.2 1542 850.. 1285.:0 -1.0. 850. 1305.3 -2.7
29553 -10.3 i00. 2834.2 212 700, 279546 ~Tol 70C. 2840.8 =1.2
B3il3.4 -12.6 €00 5§374.8 “11.2 500, 52995 -20..5 500. 5386.3 <29.7
&873.1 ~-13.9 400. bGBb.4 ~49.6 %00 $869.8 ~4052 400. 6979.0 -43.0
E755.a4 -26.6 280. 89Y3.7 -92..3 300 8795.3: -54.7 300. 892443 327
997845 -37.5 250, 1010867 -95.3 250.; 3972.8 ~5T, 2 250. 10107, 2 -103.7 |
1142042 -35.8 200. 11542.4 ~73.6 200 1140924 -30.6- 200. 11541.1 -95.9
13255 .¢ ~26.4 150+ 13412.4 -2356 50 . 1328F+ -8.6 150, 13402.8 ~3%.2 . |
15540.4€ 4.6 100. 1604T.6 -I5.4 100. 15921 .0 1.0 100+ ¥6023.2 5.2
I . . ;
5 58 I Nt EEoh SADG= 6 584Nt TBLE. SNDG= 638 NF 685 SNDG= A  -58.8 N/ 9%.7 I§
TEICKNESSt¥Y SAT-RACE  PUMBET  THICKNESStME  SAT-RAGB PIMBL  THECKNESSIME  SAT-RAGS POMBY  THICKNESSIMI  SAT- RADB,
G, 1600 g 00 1000, 0l 1000, !
—1243 £50. 1288.7 1.7 850 -2.3 850. |
-10.5 300. 2B05.8 ot 200 12.% 700, L
~26.6 00, 532%5.4- ~Tob 500 16.1 500.. |
-52.3 400, £905.5- ~27.5 - 7.2 400, ;
—t4aZ 200 88418 —4t.Z 300+ -29.1 300 ;
~47.8 50, 1002 5.0 <18.0 250 -21.0 250. [
T pdes e B A |
: Pt 100l 1568E€.3 33.3 100+ %030- bt |
i t
SNLG= S €heZ Bt BF4 SMDG= 10 643 NI 6.0 SNOG= 1} 60,0 NZLIT.S: SNDG= 12 48.2 N7195.5 }

TETCKNESSEKL  SAT-RAOE  PIMB).  THICKNESSTMIE  -SAT-RAOB P(MBE  THECKNESSIM):  SAT-RAOS PIMBF  FHICKNESSTM)E  SAT<RADR




